The cerebellum plays major role in motor coordination and learning. It contains half of the neurons in the brain. Thus, deciphering the mechanisms by which cerebellar neurons are generated is essential to understand the cerebellar functions and the pathologies associated with it. In a recent study, Wojcinski et al. (2017) by using in vivo Cre/loxP technologies reveal that Nestin-expressing progenitors repopulated the external granular cell layer after injury. Depletion of postnatal external granular cell layer is not sufficient to induce motor behavior defects in adults, as the cerebellum recovers these neurons. Strikingly, Nestin-expressing progenitors differentiate into granule cell precursors and mature granule neurons after ablation of perinatal external granular layer, either by irradiation or by genetic ablation. This work identified a novel role of Nestin-expressing progenitors in the cerebellar microenvironment during development, and revealed that extracellular signals can convert specified progenitors into multipotent stem cells. Here, we discuss the findings from this study, and evaluate recent advances in our understanding of the cerebellar neurogenesis.
Introduction
The cerebellum, anatomically, has a singular geometric arrangement. It comprises an extensive folded format consisting of two cerebellar hemispheres, separated from the cerebrum by the dura mater layer. The cerebellum is united by a central component called the vermis situated in the posterior cranial fossa, lying inferior to the occipital lobes and dorsal to the brainstem (Schmahmann, 1996) . Embryonically, it derives from the rhombomere 1, and it is located at the anterior end of the hindbrain (Buckner, 2013) . Interestingly, in mammals, the cerebellum encloses most of the mature neurons in the adult brain (Wingate and Hatten, 1999) . The cerebellum plays key roles in motor coordination, and it is implicated in cognition, learning, emotion, and behavior as well as in several neurological disorders associated with the impairment of both motor and non-motor functions, such as verbal memory impairments, cerebellar ataxia, dystonia, autism, and visuospatial dysfunctions (Reeber et al., 2013) . Thus, elucidating the mechanisms involved in cerebellar formation is critical to understand its roles and the pathologies with which it is associated.
The neural cells that form the cerebellum originate in a sequential way during the embryonic and postnatal development from two different primary germinal areas, the ventricular zone and the rhombic lip (Millen and Gleeson, 2008) . During mid-gestation, a group of cells from the ventricular zone migrate to the rhombic lip, where they become committed to the neural lineage (Alder et al., 1999) . These cells form the external granule layer of the cerebellar primordia, becoming precursors of the cerebellar granule neurons (Machold and Fishell, 2005) . After this, these cells migrate to the internal granule layer, differentiating into mature granule neurons (Rakic, 1971) . Interestingly, the external granular layer can be reconstituted after its ablation by irradiation (Altman et al., 1969) . Nevertheless, the cellular mechanisms responsible for the replenishment of the external granular layer remain unknown. Now, in an article in Nature Neuroscience, Wojcinski and colleagues reveal that cerebellar Nestin-expressing progenitors, which during normal development only form interneurons and astroglia, extend their differentiation capacity, and originate mature granule neurons after injury (Wojcinski et al., 2017) . The authors investigated the role of Nestin-expressing progenitors in the recovery of perinatal external granular layer after depletion by using in vivo lineage-tracing Cre/loxP technologies combined with live imaging. Wojcinski and colleagues, by tracking the fate of Nestin-expressing cells, show that cerebellar Nestin-expressing progenitors do not give rise to granule cell precursors or mature granule neurons in normal conditions in vivo. Interestingly, the authors found that Nestin-expressing progenitors selfrenew and have multipotent potential in vitro, suggesting that in special conditions Nestin-expressing progenitors may expand their 
